Functional evidence for a role of GABA receptors in modulating nerve activities of circular smooth muscle from rat colon in vitro.
In the enteric nervous system, activation of neuronal GABA(A)- and GABA(B)-receptors has been shown to modulate neuronal activity. The consequences of this modulation depend on the location in the gastrointestinal tract or the animal species studied. These data illustrate the complexity of GABA-induced effects. Furthermore, the GABA(C)-receptor has been identified in a neuroendocrine cell line suggesting a modulating role of this third type of GABA receptor in intestinal functions. Therefore, the modulating role of GABA-receptor agonists was determined in circular preparations of rat distal colon during electrical nerve stimulation (NS) in vitro. Mechanical response to NS was characterized by a relaxation followed at the end of the stimulation by an off-contraction. In normal Krebs solution (basal conditions), muscimol and baclofen, respectively GABA(A)- and GABA(B)-agonists, induced a significant increase of the electrically induced off-contraction. The GABA(C) agonist, CACA, showed no significant effect on the response to NS. Excitatory effects of muscimol on the off-contraction were abolished in the presence of atropine. Furthermore, in the presence of atropine, muscimol increased the amplitude of the electrically induced relaxation; similarly the baclofen-induced increase of off-contraction amplitude was significantly lower than that observed in control conditions. Baclofen and muscimol effects on the off-contraction were abolished in the presence of hexamethonium or guanethidine. Furthermore, muscimol and baclofen did not induce any significant change on the response to NS in the presence of L-NAME and apamin together. Thus, it seems that in rat distal colon, GABA regulates significantly both excitatory (through GABA(A)- and GABA(B)-receptors) and inhibitory (through GABA(A)-receptors) neuronal activities. We also gave evidence for a possible interplay between GABAergic intrinsic neurons and adrenergic nerve terminals. Finally, it is shown for the first time the presence of the GABA vesicular transporter (VIAAT) around myenteric ganglia of rat colon.